T he development of cancer can be viewed as an evolutionary process. Cells are constantly subject to mutations in their DNA which are usually detrimental to the cell. But occasionally these changes produce cells that can escape the normal constraints and flourish as pathological tumours.
Cancer cells are selected for their ability to divide when they shouldn't, trigger their own blood supply to support unlimited expansion, and invade the bloodstream and other tissues to form fatal metastases. Changes in the cell-cycle and apoptotic machineries, or in the signalling pathways that control them allow cancer cells to escape the normal control of cell proliferation and cell death.
There is also a growing recognition that changes in the microenvironment of cancer cells can promote their proliferation. Moreover, genomic instability caused by faulty cell division or defective DNA repair may increase the rate of potentially tumorigenic mutations and so contribute to cancer evolution.
Cancer is a complex disease. Enormous heterogeneity in the genetic changes and the context in which they affect cancer development and progression makes it difficult to design effective treatments. Understanding and exploiting these complexities holds promise for more effective therapies in the future. Moreover, the notion that tumour maintenance critically depends on a small subset of cells with stem-cell-like behaviour may mean that a cancer cure ultimately has to target these cells.
Paradoxically, the altered cellular networks of molecular pathways that sustain cancer cell growth and make them resistant to certain therapies may offer new targets for therapy. Critical signalling junctions may exist that are more important for the survival of cancerous than normal cells.
We hope the articles in this Insight capture the excitement and promise of this rapidly advancing field. We are grateful to the authors for their contributions and to the reviewers for their valuable input.
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